Introduction
Bone wax is extensively used to control bleeding from bony structures in various surgical procedures. Although bone wax is a safe agent, it may rarely lead to significant complications, such as compression of dural sac and root with foreign body granuloma after lumbar disc surgery, [1] cervical epidural compression, [2] intracranial foreign body granuloma, [3, 4] recurrent epistaxis, [5] sigmoid sinus trombosis, [6] calvarial granulomatous infection and fistula, [7] orbital granulomatous infection, [8] retroperitoneal tumor [9] and saphenous vein graft thrombosis. [10] In this report, we present a case with reactive disc space changes and foreign body granuloma in L4 total laminectomy area due to remnant bone wax after lumbar spinal surgery.
Case Report
A 39-year-old man was admitted to our institution for persistent severe pain in his lower back. He had had a history of lumbar surgery for spinal stenosis at L4-L5 level ten months earlier, including L4 total laminectomy, L4-5 discectomy, and bilateral L5 foraminotomy. The patient had an L4-5 discectomy, and did not have the endplates curetted. Postoperatively, the patient noticed that his leg pain and numbness had improved, but his lower back pain had gradually increased. The patient had been initially treated with nonsteroidal antiinflammatory tablets and continuing physiotherapy, but his discomfort became worse and his incapacity more severe. On examination, his spine was straight, and there was tenderness to palpation over the surgical area, with limitation of lumbar movements. Straight leg raising test was negative. There were no signs of neurological deficit.
Lumbar magnetic resonance imaging (MRI) scans showed contrast enhancement at L4-5 disc space representing discitis; and a 2-cm cystic lesion at the site of the resected spinous process with contrast enhancing margins representing probably an abscess [ Figure 1a -d]. Laboratory investigation was as follows:Hemoglobin 15.0 g/dl, WBC 14.800/mm 3 with differential count. The erythrocyte sedimentation rate (ESR) was 7 mm/h and C reactive protein (CRP) 0.5 mg/L. In the operation; a 20-millimeter lesion with yellow-beige color and a smooth surface that could be separated easily from the surrounding tissues at the site of the resected spinous process was encountered [ Figure 2 ]. When the lesion was taken out, we noticed that bone wax was excessively smeared to the edge of the right facet and that there was a residual bone wax fragment separate from the bone, several millimeters in length. This residual bone wax fragment, located next to the right facet joint, away from the disc space was also removed. The lesion was sent to microbiology for culture. Culture of the lesion yielded no pathogens. The histopathological examination revealed foreign body granuloma [ Figure 3a and b].
The postoperative course was uneventful. He had complete relief form his persistent lower back pain. The patient was discharged on the fifth postoperative day. A postoperative MRI was performed ten months later which revealed no lesions in both L4-L5 disc space and laminectomy area [ Figure 4a and b].
Discussion
Bone wax is an unresorbable mixture of beeswax (70%) and vaseline (%30). Covering the bone borders with bone wax provides a physical barrier to the opened intra-osseous vessel canals. [11] It is a well-known agent used to prevent bleeding from the bone that can be used both in elective and traumatic spinal surgery practice.
There are only a limited number of studies which have investigated the foreign body reactions of bone wax. Eser et al., [12] reported that the excessive use of bone wax in lumbar spine surgery caused a foreign body reaction, as well as direct compression of the dural sac and spinal root on MRI. Cırak and Unal [2] reported a case of iatrogenic quadriplegia, which was related to either direct compression from bone wax or epidural bleeding caused by detachment of epidural veins due to irritating effect of bone wax. Ates et al., [3] reported a case presenting with foreign body granuloma infiltration of the medulla oblongata caused by remnant bone wax in the subarachnoid space after posterior fossa decompressive surgery. Patel et al., [4] reported that the enhancement inside the cerebellar parenchyma near the remnant of bone wax might be due to reactive inflammatory response of neural tissue to the foreign body. Wolvius and van der Wal [7] reported a case of foreign body granuloma caused by bone wax in a cranial defect in the parietal region. Sudmann et al., [13] demonstrated with anatomicopathological study of 18 cadavers that bone wax is an unresorbable hemostatic bone sealant which induces chronic inflammation in the sternum postoperatively and computed tomography failed to detect bone wax-related granuloma in cadaver sterna. Seven cases of bone wax granuloma have been reported by Anfinsen et al., [14] in women who underwent foot surgery. At re-operation, soft granulation tissue was resected. Microscopically, in all cases, it can induce chronic inflammation and marked foreign body reaction after application in the calcaneus. Sorrenti et al., [15] investigated the responses of the human tibias to bone wax. They found a definite foreign body giant cell reaction to bone wax in 12 patients treated by elevation of the tibial tubercules. Giant cells eliminated bone wax particules from the site, culminating in a fibrous reaction; inflammatory changes were seen after six to nine months. The samples that were obtained at 13 months clearly demonstrated a fibrous reaction. Verborgt et al., [10] reported a case of a retroperitoneal tumor as a late complication of the use of bone wax in harvesting iliac crest. The tumor needed surgical removal 19 years later. Microscopically, a bone wax granuloma was diagnosed. Effects of bone wax on bacterial clearance have been studied by Johnson and Fromm [16] in iliac crest of rabbits. They showed that bone wax significantly reduced the ability of cancellous bone of rabbits to clear bacteria. Microfibrillar collagen, bone wax, gelatin foam and oxidized regenerated cellulose from topical hemostatic agents were compared by Finn et al., [17] concerning their effects on osseous regeneration of the iliac crest of four dogs. Bone wax showed a marked foreign body reaction and lack of bone reformation. They concluded that microfibrillar collagen, oxidized regenerated cellulose, and gelatin foam might be Ozdemir, et al.: Disc space changes and granuloma due to bone wax adequately used in iliac bone procurement, whereas bone wax seems to be contraindicated.
Silber et al., [18] had reported a review of the literature on the subject of postprocedural discitis in 2002. As a result of searching the literature about this entity, some authors have described two different types of postprocedural discitis, as following (a) septic discitis (b) aseptic discitis. A septic form was caused by an infectious agent and an aseptic form resulted from an inflammatory reaction. Contrast enhancement is highly suggestive of hypervascularity caused by the inflammatory process triggered by the infection. The abscess formation (purulent material) is usually depicted by a high-intensity signal on T2 MRI and low-intensity signal on T1. The peripheral ring represents granulation tissue and the central zone fluid that may suggest abscess formation.
Reactive changes of disc space and foreign body granuloma due to remnant bone wax after lumbar spinal surgery has never been presented before in the literature. The preoperative MRI diagnosis for the cystic lesion located at the site of resected spinous process was abscess. However, in the operation we found a granuloma and bone wax remnants, rather than an abscess. The granuloma was probably induced by the remnants of bone wax and both were removed. We noticed that bone wax was excessively smeared to the edge of the right facet and was not related to the L4-5 disc space. We deliberated that changes of L4-5 disc space might be reactive inflammatory response due to remnant bone wax in the operation. Therefore, he was not given antibiotics in the postoperative period. Culture of the lesion yielded no pathogens. The patient's symptoms improved considerably in the early postoperative period and thereafter disappeared completely. The follow-up MRI at 10 months after surgery showed that both the granuloma and the reactive changes at L4-L5 disc space with end-plates level disappeared.
According to Florish et al., [1] post-discectomy MRI reveals changes similar to spondylodiscitis in 10% of patients. There are also several other reports indicating changes after spondylodiscitis. Our patient had an L4-5 discectomy, and did not have the endplates curetted in the first operation. If the MRI abnormality at L4-5 level had been caused by previous surgery, it would have persisted at the follow-up MRI after resection of the granuloma. We speculated that the disc space changes in our patient were aseptic resulting from inflammation due to remnant bone wax. If these disc space changes had been septic caused by an infectious agent, they would not have disappeared in the follow-up MRI without antibiotic therapy. However, both the granuloma and the "aseptic" changes of L4-5 disc space have disappeared after the operation. We did not perform biopsy studies of the discal material to demonstrate the reactive changes. Therefore, from a scientific perspective, we can only speculate that the changes were secondary to reaction from the wax.
Conclusion
To our knowledge, this represents the first report revealing the adverse effects of bone wax in spinal surgery. Although bone wax is a safe agent, it may rarely lead to foreign body granuloma and reactive changes in the disc space due to a foreign body reaction in the spine, as shown in this paper. Therefore, bone wax should be used carefully, avoiding its excessive smearing to bone borders because of the risk of causing a foreign body reaction.
